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Abstract. Apical and lateral meristem of Solanum tuberosum L. detached from Desirée, 
Ostara and Eba cultivars, was cultivated in vitro on the environment Murashige–Skoog  (MS) 
supplemented with low doses of hormones (Tab.1). The culture was initiated april by utilizing field 
explants. The apical and lateral meristem of about approximately 0,5-1,0 mm was inoculated on the six 
cultivars and kept in growth chambers conditions where it was observed the meristem`s viability, in 
vitro regenerative capacity of the two types of meristems and in vitro mini tuberisation organogenesis. 
After 80 days (approximately  2 months), in terms of all parameters analyzed the best proved to be 
Desirée cultivar. The viability and in vitro regenerative capacity of the apical tissue is superior 
compared to the nodal one. It is not reported the phenomenon of vitrification, a phenomenon common 
for in vitro potato culture with undesirable effects. Multiplication and complete plant organogenesis 
was obtained on all variants, including witness, high values on those with cytokinin, zeatin in the 
medium having a superior effect. Desirée cultivar in the medium with 1mg/l Zeatine (S6 and S5), 
reaches the highest values. The highest average of minitubers was obtained still at the Desirée 
cultivar`s apex, in the culture medium with zeatin of approximately 10–14 minitube/explant). 
Noteworthy is the caulogenesis superiority of the potato apex over the nod, the cultivar Desirée most 
suited for in vitro culture, followed by Ostara and Eba. 
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INTRODUCTION 
 
Lengthy experiments on plants have shown that additional additives in the culture 
medium are beneficial for the in vitro evolution. Agud, E. et al., 2010, demonstrated the same 
for a large number of cultivars of potato cultivated in vitro and in several series of 
experiments. Different doses pf sucrose, associated with different photoperiods (Agud, E., et 
al., 2009), an equilibrated balance of phytohormones (Butiuc-Keul, A., et al., 1997–1998) 
provides a superior in vitro regeneration and minituberisation. In vitro behavior of potato 
cultivars it is influenced by a multitude of other factors including the biological value of the 
cultivar, the line from which the explants were derived, time of year when initiating the 
culture and last but not least, the endogen contribution of hormones. Temperature, season, 
photo-period (Agud, E., et al., 2008), minerals from the environment and the hormonal 
balance added to the medium (Halmagyi, A., et al., 2003), play a decisive role in achieving 
the desired results for the potato cultivars.  
Over the decades, the Solanum tuberosum L species was tested in different ways and 
the response was mostly positive although dependent to the cultivated genotype. It was 
intended to observe the influence of bioactive for some potato genotypes (Baciu, A. 2008), the 
effect of double culture both on solid and liquid medium with remarkable results (CachiŃă-
Cosma D., et al., 1991) and the vitrification phenomenon that appears frequently in the case 
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of pototato cultivars, used in the criostorage of potato at the temperature N–liquid (Halmagyi, 
A., et al., 2005). Micro propagation in the case of species of economic interest by using 
automatic devises or robots (CachiŃă-Cosma, D., et al., 2007) represents a modern and 
futuristic area of interest. All the above mentioned ensure the success of in vitro culture both 
for the species in discussion as for any species in which one may wish to pursue the in vitro 
evolution.    
 
MATERIALS AND METHODS 
 
It was aimed at obtaining in vitro a biological material, suitable from the 
organogenesis point of vue and evolutionary, for potato cultivars Desirée, Ostara and Eba, for 
providing valuable breeding material.    
To this end, in April there were deployed apical and lateral meristem from shoots of 
field potato.After disinfection they were cultivated on medium with low doses of hormones 
0,5 respectively 1,0mg/l of citokinine(K, BA, Z) and 0,01 mg/l ANA to initiate the root 
system. Environmental variations are presented in Tab. 1.  
 
Tab. 1  
Mediums for in vitro culture af the apical and lateral meristem apical 
for the potato cultivars Desirée, Ostara and Eba 
 
Elements/variable 
mg/l So S1 S2 S3 S4 S5 S6 
Macroelements MS1/2 MS MS MS MS MS MS 
Microelements MS1/2 MS MS MS MS MS MS 
FeEDTA MS1/2 MS MS MS MS MS MS 
Mezo – inozitol 50 100 100 100 100 100 100 
Tiamine 0,5 1,0 1,0 1,0 1,0 1,0 1,0 
Pyridoxine       0,5 1,0 1,0 1,0 1,0 1,0 1,0 
Nicotinic acid 0,5 1,0 1,0 1,0 1,0 1,0 1,0 
Surcrose (g/l) 30 30 30 30 30 30 30 
Agar (g/l) 7 7 7 7 7 7 7 
pH:  
Citokinine:   K 
5,6 
- 
5,6 
0,5 
5,6 
1,0 
5,6 
- 
5,6 
- 
5,6 
- 
5,6 
- 
                        BA - - - 0,5 1,0 - - 
                        Z - - - - - 0,5 1,0 
Auxins:          ANA - 0,01 0,01 0,01 0,01 0,01 0,01 
(MB= basic medium, after Murashige-Skoog medium; K= kinetine; BA= benzyladenine;  
Z = Zeatine; ANA= naphtyla acetic acid) 
 
 Meristematic explants were cultivated on a basic medium after Murashige, T., and 
Skoog, A., 1962, a medium supplemented with 1,0 mg/l thiamine, nicotinic acid and 
pyridoxine, 100 mg/l mezoinosytol and 30 g/l sucrose. The Medium was solidified with 7 g/l 
agar. The pH was adjusted at 5.6 prior autoclavation. After inoculation the vials with 
meristem were kept in growth room conditions, at 16 of 24 hours light ensured by fluorescent 
tubes with an intensity of 1200–1400 lux, at a temperature of approximately 17oC. The 
experiment constitutes a premiere regarding th explants initiation period of in vitro culture 
(mid April) and the type of explants (harvested from wild plants). The potato cultivars tested 
are of great interest for the country’s economy and the breeding by in vitro tuberisation an 
advantageous method (ZăpârŃan, M. 1992). 
 353 
 
 
Our research was aimed at obtaining in vitro potato plants by observing the evolving 
capacity and the cultivars` vigor accordingly to the explants type and the medium`s 
composition. After analyzing the percentage of viability for the two types of explants (after 40 
days), at 80 days it was precisely established the evolution direction of the cultivars, the 
regenerative capacity and in vitro tuberisation.         
 
RESULTS AND DISCUSSION 
 
Initially we observed the viability of the in vitro cultivated apex, after 40 days. The 
results are graphically presented in figures 1 and 2 from which we can remark viability on all 
variables, including the witness (So), nonetheless superior at the Desirée cultivar, between 28-
45% viability at the apex and 14-40 %, at nod, being the most viable cultivar, followed by 
Ostara with 15-40% (apex) and 10-35 (nod) and finally Eba with 12-37% at apex şi 10-32% at 
node. 
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Fig. 1. Viability of the apical meristem for the three cultivars of potato  
cultivated in vitro (after 40 days) 
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Fig. 2. Viability of the nodal meristem for the three cultivars of potato  
cultivated in vitro (after 40 days) 
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Regenerative capacity sought after 80 days varies depending of the medium’s hormonal 
balance, the type of meristem and the potato cultivar. The apex reaches values comprised between 
55-95% at Desirée cultivar, 36-85% at Ostara and 30–70% at Eba (Tab. 2). 
 
Tab. 2 
In vitro regenerative capacity of the apical and nodal potato meristem: Desiré, Ostara, Eba 
 
Variable/ 
Cultivar 
  % 
regener
ation 
   
  Apical   Nodal  
 
Desirée Ostara Eba Desirée Ostara Eba 
So 55 36 30 50 30 25 
S1 60 70 60 55 60 52 
S2 64 70 68 58 65 55 
S3 80 70 70 75 69 60 
S4 85 80 72 76 70 62 
S5 90 85 75 80 70 70 
S6 95 85 75 83 75 71 
 
Nodal (lateral) meristem’s evolution is inferior to the apex, approximately 80% at 
Desirée, 75% at Ostara and 70% at Eba. At the witness test, the regeneration rate is lower 
with about 1,5 times. In both explants the percentage is influenced by the hormonal balance in 
the medium, especially the citokinine’s nature. 
 From Fig. 3 and 4 we can observe the percentage differences depending on hormonal 
balance in the medium. In S5 and S6 variants with a Zeatine content, all of the three potato 
cultivars reach superior percentage, followed by those with BA (S3 and S4) and then by those 
with K (S1 and S2). The witness (So) regenerates barely in percentage of 30-55% at the apex 
and 25–30% at nodal meristem, with differences depending on cultivar. Desirée cultivar 
reaches in this control medium also superior values, showing in vivo advanced growth 
characteristics, tuberisation and resistance to the unfavorable agents, superior to other potato 
cultivars cultivated.     
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Fig. 3.   Regeneration percentage of the apical meristem for the three cultivars  
of in vitro cultivated potato (after 80 days)   
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Fig. 4. Regeneration percentage of the nodal meristem for the three cultivars  
of in vitro cultivated potato (after 80 days)   
 
Other parameters analyzed after 80 days of in vitro culture are: the number of plants 
and their length, number of roots correlated with tuber number and the tuberisation process 
according to cultivar, the type of meristem, and the variant composition. The results of 
average values are shown in Table 3.      
The neoplantules (neoplantules) number and length average arising from the apex at 
the Desirée cultivar reaches up to 22-25 plantules/apex, with a height of approximately 4-
5cm, at Ostara the number is of 18-10 plantules /apex of approximately 3 cm, and at Eba 16 
plantules /apex, values  obtained on the Zeatine mediums (Z): on S5 =0,5 mg/l Z + 0,01 mg/l 
ANA and S6 = 1,0 mg/l Z + 0,01 mg/ANA. Also Benzyladenine (BA) in the same doses 
stimulates the plantules in vitro formation (S3 and S4): 8-19 plantules /apex at Desirée, 
approximately 10 plantules/apex at Ostara and Eba. Tab.3 presents the potato’s apex 
caulogenesis revealing the superiority of mediums with a Zeatine content and of the Desirée 
cultivar.    
                       
                                                                         Tab. 3 
Apical meristem’s evolution for the potato cultivars D, O and E cultivated in vitro 
 
Var/ 
Cultivar 
No. pl/ 
L(cm) 
Desiree (D) 
Roots no./ 
Tuber no. 
% 
tuber 
No./pl. 
L(cm) 
Ostara (O) 
Roots no./ 
Tuber no. 
% 
tuber. 
No.pl/ 
L(cm) 
Eba (E) 
Roots no/ 
Tuber no. 
% 
Tuber 
So 2/6 3/2 10 1/4,5 1/1 5 2/4 2/0 - 
S1 5/4 4/2 20 4/3,0 5/1 10 5/2,0 5/1 10 
S2 5/3 9/4 40 4/2,5 7/4 30 6/2.0 7/2 10 
S3 8/5 9/5 55 6/3,0 9/5 50 10/3.0 5/4 30 
S4 19/5 12/7 61 6/3,0 7/6 56 12/3.5 8/5 40 
S5 22/5 12/10 99 18/3.0 10/6 70 16/3.0 9/6 60 
S6 25/4 14/14 95 20/3,0 8/11 89 18/2.8 8/9 75 
So=MS1/2; S1=MS+0,5mg/lK0,01ANA; S2=M+1mg/lK+0,01mg/lANA; V3=MB+0,5mg/lBA+0,01mg/lANA; 
V4=MB+1mg/lBA+0,01mg/lANA; V5=MB+0,5mg/l Z0,01mg/lANA; V6 = MB+1mg/lZ+0,01ANA 
 
Formation of root system is pursued in relation to the number of tubers/root. Tab. 3 
reflects this report. If on the witness test on the Desirée cultivar’s apex are approximately 3 
roots with 1-2 tubers, on the other variants with citokinine the number of tubers doubles and 
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even triples, the Desirée cultivar reaching on the variants with Zeatine at approximately 12-14 
roots with 10–14 small tubers (approximately 1,5 mm). Cultivars Ostara and Eba on the same 
variants generate   8-10 tubers of the same diameter.  
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Fig. 5. The percentage of in vitro tuberisation of the apex 
 
 
In vitro tuberisation was monitored over time not only for potato cultivars but also for 
flower species that ensures propagation by bulbs, lilium species, fritilaria etc. (ZăpârŃan, M., 
et al., 2006). The tuberisation percentage is shown in Fig. 5. On the citokinine medium it is 
higher and varies according to their nature. We note the superior values of the Desirée cultivar 
in the citokinine medium where the tuberisation depends on the nature of citokinine, being of 
20-40% on K medium, of 55-60% on the BA and of 95-99% on Z medium. 
 
                                                                                                                             Tab. 4  
Nodal meristem’s evolution for the potato cultivars D, O and E cultivated in vitro 
 
Var/ 
cultivar 
No 
p/L(c) 
Desirée 
Root no/ 
Tuber no. 
% 
tuber 
No pl/ 
L(cm) 
Ostara 
Root no/ 
Tuber no. 
% 
tuber 
No pl/ 
L(cm) 
Eba 
Roots no/ 
Tuber no. 
% 
tuber 
So 2/5 2/2 5 1/4,0 1/1 3 2/3.0 2/0 - 
S1 4/3 3/2 20 3/2,5 4/2 10 3/2,5 5/1 5 
S2 4/3 7/4 30 3/2,0 4/3 30 3/2,0 7/2 5 
S3 7/4 9/5 50 3/3,0 7/4 40 6/2,0 5/4 22 
S4 12/4 10/5 56 5/3,0 7/4 46 6/2,5 8/5 42 
S5 15/4 10/8 80 8/4,0 8/5 55 9/3,0 9/6 50 
S6 16/4 11/8 85 10/4,5 8/9 70 10/3,0 8/8 55 
 
 
The tuberisation of the node is presented in Fig. 6 that clearly reflects the superiority 
of Desirée cultivar and at this parameter, also the one of the Zeatine variations of S5 and S6. In 
the presence of Zeatine, the node of other cultivars cultivated in vitro stimulates the 
tuberisation percentage that reaches 55–70% at Ostara and 50–55% at Eba.  
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Fig. 6. The percentage of in vitro tuberisation of the potato cultivars node   
  
CONCLUSIONS 
 
- After 40 days of in vitro cultivation we can observe high viability of the apex (over 
45%) compared to the node and of Desirée cultivar compared to Ostara and Eba; 
- After 80 days the rate of regeneration varies depending on hormonal balance, type of 
the meristem and potato cultivar. On versions with Zeatine (S5 and S6) the percentage of 
regeneration in Desirée is of 95%, approximately 80% in Ostara and 75% in Eba; 
- Apical meristem in the three potato cultivars has an evolution superior to the node 
with differences depending on the version, generating an average of 8-25 stems/explant, 
with a root system of 9-14 roots/explant and an in vitro regeneration of 90 up to 95% on 
some versions; 
- The percentage of tubers formed from the apex is higher than that obtae node and 
dependes on the nature of citokinine and the cultivar. Zeatine in this case also has the best 
effect and the Desirée cultivar the largest tuberisation percentage;  
- We conclude that moderate to reduced doses of growth hormones have the best effect 
on in vitro culture of the potato explants.    
We recommend the initiation of the in vitro culture from the potato apex which proved 
a caulogenesis superiority, the cultivar Desirée answering best to in vitro culture. We note in 
this experiment the absence of the vitrification phenomenon, an undesirable phenomenon, 
frequently encountered at in vitro potato culture. Young explants taken from the field and 
cultivated in vitro in April offer superior results revealing the existence of a correlation 
between the two elements: the period of the year and the origin of the explant.             
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